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EUSnCIZED UNIT, APPARATUS FOR MAKING THE EUSTICgED UNIT, GARMENTS INCORPORATING 
THE UNITS, AND METHOD FOR MAfQNG THE GARMifr 



BACKGROUND OF THE INVENTION 
1. Field of the Invention 

5 

The present invention relates to. an elasticized unit, apparatus for making such units, garments 
incorporating the units, and methods for maidng such garments. Herein the elasticized unit means a unity 
containing a piuraTrty of elastic strands thereby to provide a sealed tight fit so as to avoid the leakage of 
body excretion. 



2. Description of the Prior Art 

In underwear, especially baby's diapers and female napkin, elasticity is essential for providing a seaied 
rs tight fit between the skin and the fabric. For securing the elasticity elastic strings are used around the leg or 
waist area of tfie wear, and the wearer fastens the string after he puts it on. Alternatively, when the wearer 
puts it on ihe strings naturally tighten the skin. The strings are fixed to the wear in stitches or by melting or 
bonding. The fixing woric is labor-and time-consuming, thereby leading to the high production cost 

To save tiie cost tiie stitching metfiod is generally avoided and the melting or bonding (with an 
2D adhesive) metiiod is commonly adopted. Under tfie known methods a problem is tiiat tite fabric of tiie wear 
and the elastic material such as strings have different elasticity. In fixing elastic strings the base material of 
tile wear is stretched to its own fuU extent and allewed to contract after ttie strings are fixed. However a 
difficulty arises In fcdng tiie elastic strings to tfie stretched fabric To pvercome tiie difficulty an experience 
and skin is required. 

25 To facilitate ttie fixing woric many proposals have been made but tiiey are not satisfactory in efficiency 
and cost 

To explain ttie backgroand of the present invention reference will be made to Ftg. 3, which is a 
perspective view showing a known disposable diaper, patiy broken to show tire internal structure/ The 
diaper i is made up of a permeable nonwoven sheet 2 and a sealing sheet (e.g. a plastic film) 3 overiaid 
30 with an absorbent sheet 4 having a smaller area tiian tfie sheets 2 and 3. The sheets 2 and 3 are thermally 
jointed to each other at ttieir peripheries. The reference numeral 10 denotes an elastic s&ing provided in its 
stretched state abng the opposite side margins of tfie sealing sheet 3. 

The diaper shown in Fig. 3 is produced in ttie manner shown in Fig. 4: 

The pemneable sheet 2 is supplied onto ttie absorbent sheet 4 from a first roll 8. and tiie sealing sheet 

35 3 is supplied to ttie under-surface of tiie absorbent sheet 4 from a second ron 9. These sheets 3 and 4 are 
pressed sind laminated by a pair of rollers 14, 19. The reference numerals 15 and 16 denote nozzles 
tfirough which an adhesive is previously coated on ttie sheets 2 and 3. An elastic strand 10 is supplied from 
rollers 11. and adhered to tiie sheet 3 in its stretched state. The laminated sheet is appropriately trimmed, 
and finally cut to desired lengttis. In ttiis way a disposble diaper shown in Fig. 3 is produced. The reference 

40 numeral 13 denotes a heater whereby tiie elastic strand is ttiermally cut 

In using ttus diaper tiie permeable sheet 2, especially a narrow portion (N), is kept in contact witti ttie 
baby's crotch, and a wide portion (W) is kept rn contact witti his belly and back. The comers 5 and 5a, B 
and 6a of the diaper 1 are releasably fixed to each otiier by adhesive tapes. 

In ttiis way ttie sealed tight fit between tiie dotti and ttie skin of ttie baby is secured. In ttie mettiod 

4S mentioned above the elastic strands 10 are arranged in ttie direction in which the sealing sheet 3 runs, 
ttiereby keeping ttie strands In ttieir stretched state while ttie sheet 3 is running. This may be advantageous 
but when it is cut it often happens ttiat tiie adhesive in ttie cutting part still rerhains too fluid to fix to ttie 
sheet This part tends to become separated from ttie sheet during use. To avoid this problem a special kind 
of adhesive is used or ttie amount of ttie adhesive is increased. Neverttieless ttie bond between ttie sheet 

so and the elastic strands becomes poor. 
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OBJECTS AND SUMMARY OF THE INVENTION 



production, and of ready incorporation in garments. or easy and economical 

« detaS^dSStTwSrS^ i? 2ii^:T* " ™~ ^^"^ 

wuuiw ucRscnpBon, wnen taken m conjunction with the accwnoanvinc drswinn^ ^ 

purpc^^r i«u^on only, one embodiment in accordance with the^S iSS 

According to one aspect of the present invention there is provided an eiasiicced fahnr „ru* 

^ *»K .^'f''^ ^ aspect of the present imwtion there Is provided an" apparatus for maldno 



BRI^ DESCRIPTION OF THE DRAWINGS 

Figs. 1 are prespective vievire showing examples of an elasiicized fabric unit 
2" 2 ;s a perspective view showing a disposable diaper incorporating the eiasticized units of Ra i • 
Hg. 3 « a petspeetive view, partly broken, showing a known i^o^e diap^^ ^ 
Rg. 4 IS a diagrammatic view exemplifying a known method for making a d>sp<isabie diaper 
presentSv^on; exemplifying a method for making a disposable diaper according to the 

Rg. 6 is a plan view showing a main part of the arrangement shown in Rg 5- 
jg. 7 IS a schematic view showing the cutting sectton shown in Rg. 5- 
the sealitm'"*' "'^ ^""^ of the state in which the Eiasticized units are attached to 

Mr^e^oi?'^'"^'' ^ ^^"^ ^ *^ ^ arrangement for carrying out 



50 



the present invention 

Fig, 10 is a diagrammatic side view of the anrangement of Rg. 9; 

out the?re^" eS""''' ""^"^ "^"^ """^ °^ *^ 

Rg. 12 is a diagrammatic side view of the arrangement of Rg. il- 

ss n^i^tJi!^ ^ diagrammatic plan view showing a further modifi'ed version of the arrangement for 
55 canying out the present invention; and «'y«tneni ror 

Rg. 14 is a diagrammatic side view of the anrangement of Rg. 13; 
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DETAILED DESCRIPTION OF THE PREFSWED EMBODIMENT ^ 

In-Rg. 1 (a) there is provided a pair of tape members 36, 36a and 37, 37a, each pair of tape members 
being mutually bonded and spaced from each other with lour elastic strands (E) interposed therebetween. 
The tenninating ends of each strand are inserted and bonded In between the tape members 36 and 36a! 
and 37 and 37a. In this way the tape members and strands are unified into a unit The tape members and 
strands can be thennaily jointed to each other or alternatively they can be stitched. 

Rg. 1 (b) shows that at least one of the tape members is longer than the other, wherein the adhesive 
surfaces (S) of the longer tape members are exposed as shown in Rg. I (b). This protruded portions can be 
used to allow other units to be adhered thereto. In this way the elastic unit is produced but to strengthen the 
unity at least one resilient member can be provided alongside the outemiost strand in this case the 
resifient member is desirably thin enough, othenwse it would trade off the elasticity of the strands. 
Preferably the resilient member is a permeable sheet such as nonwoven fafaria 

Referring to Rg, 2 a disposable diaper incorp:rating the eiasticized units shown in Rg. i will be 
described: 

The finished eiasticized units (F) are fixed to the opposite ends of a sealing sheet 3. In the drawings the 
other components than the units (FJ are the same as those shown in Rg. 3, and denoted by like reference 
numerals. The units (F) are effective to give gathered effects to the gannent (diaper). 

The diaper is put on the baby's body by means of a fastener tape (T). 

In the illustrated embodiment the strands are sufficiently spaced to secure* an increased permeability as 
compared with the case where a wide elastic band is used under the known method. Pemieabiiity is 
essential for protecting the skin against the confined moisture. The use of the eiasticized unit (F) avoids 
such problems due to the confined moisture which often occurs in the known elastic bands. The illustrated 
example is a disposable diaper but the eiasticized units of the present invention can be applied to other 
than the diapers; for example, women's napkin, ordinary underwear or materials for industrial use which 
require gathered effects. 

When the eiasticized units are fixed to the sealing sheet 3 it is possfljie to fix them over the entire 
surface thereof or at certain ifitervals. The latter wifl increase the folds on the sealing sheet thereby giving 
finer gathered effects. 

Referring to Rgs. 5 and 6 there is provided a winder 29 for wintSng elastic strands (E) thereon. Tape 
memebers 36, 36a are supplied onto the elastic strands (E). As shown in Rg. 6 there is provided a pair of 
conveyor belts 23. 23a above the sealing sheet 3. which belts njn in parallel with but in the opposite 
direction (B*) to the running direction (B) of the seaBng sheet 3. The conveyor belts 23, 23a are provided 
with pins 24 at givw spaces, whereby the elastic strands are spaced one from another. The elastic strands 
(E) are suppieid from the winder 29 through a tension roller 32a to a rotary arm 27, where the strands (E) 
are led to an outlet of the arm 27. The ami 27 is rotated in the direction of arrow (K) about the belts 23, 23a 
which rotate in the direction of arrow (D) and move in the direction of arrow (B*) (Rg. 6). In this way the 
strands (E) are wound along an orbit around the belts 23 and 23a. 

The tape members 36 and 37 are supplied from a group of rollers including a pair of main rollers 38, 
through which the tape members are stretched as desired. Then an adhesive is coated in the inner suface 
of the tape members 36, 37. The tape members and the strands se pressed by press rollers 39. thereby 
securing the bond therebetween. Instead of supplying the tape members in the moving direction of the 
strands, it is also possible to cover the whole strands with a wider doth material supplied from the sides of 
the wound strands; that is, in the direction perpendicular to the moving direction of the strands. In this case 
the opposite edges of the material are bonded to the strands. 

Rnally the wound strands are cut to a desired length by a cutter unit 34 into a unit 

Referring to Rg. 7 the cutter unit 7 will be described: 

There is provided a roller 41 which has a iid 40 covering a recess produced in the periphery thereof. 
The lid 40 has several sucking apertures. The reference numerals 42 and 43 denote an upper blade 42 and 
a lower blade 43. The upper blade 42 rotates aganst the lower blade 43, during which the tape members 
and strands are cut The rotating speed of the roller 41 is varied from when the starting portion (left-hand 
portion) of the Bd 40 is located in opposition to the upper blade 42 up to when the lower blade 43 is located 
in opposition therewith as shown in Ftg. 7. The roller 41 rotates at the same speed as that of the belts 23, 
23a. After the cutting is finished witti the lower blade 43 having passed tiie upper blade 42, the roller 41 
accelerates up to when tiie iid 40 comes to the position indk^ated by phantom lines. From there \he roller 
41 rotates synchronously with the mnning speed of the seafing sheet 3 until the elastic unit (F) is delivered 
ttiereto. After tiie delivery is finished tiie roller 41 accelerates until the starting portion of the lid 40 returns 
to the position in opposition witii the upper blade 42. 
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® ^® conveyed by the belts 23. 23a. and placed on the lid 40 it is sucked 
S£ ^ STirSr to ^ ^ (E). At this stage a Side cuter 34 is tiSfS 
t^f;^^^ *e both ends thereof. The roHer 41 rotates up to the position shown in Rg.V^cT^ 

SLTl ^ ^ *^ *e elastic strands (B 

^,1 2! 36. 37 is cut into a finished elastic unit (F). whbh is then conveyed under suctL 

S^eL?.S^«!L?' ^ to the position indicated by the phantom lines on the roller 41.^ 
me elastc unrt (F^ is fixed to the adhesive surface of the sealing sheet 3 which is conveyed by the roller 44 

^ 1 '"TU •'^ ^ "^'^ ^ ^ '^'^ ^ fte M 40. The roOer 

41 returns to the onginal position for the subsequent operation. 

Rg. 8 shows me state in which the finished elastic units (F> are fixed to adheswe-coated zones on the 
se^r^ sh^t 3. -me sealing sheet 3 having the elastic units (F) thereon is conveyed to between the rollers 
14 and 19 shown .n Fig. 4. The number of the elastic units (F) can be selected as desired. Preferably two to 
five elastic units are used. / ^ « u; 

AS shown in Rg. 8 the strands (E) tend to decUne slightfy with respect to the line X-X perpendicular to 
me advaroig direction of the sealing sheet 3. in the finished garment such as a diaper me strands (B 
nSl'^lJ^flf? to me widm Of me base dom. This decline of strands have no influence upon SI 
garnered effects but me appearance becomes poor. As commodities me quality is degraded. To avoid me 
spoiled appearance me memod illustrated in Rgs. 9 and 10 is adopted: 

There are provided upper and lower stages of conveyor belts 23c (23e) and 23d (23f) at each side 

^ ^"'^ 23a (23b) and 23c (23d) which keep 

comact wrth me belts 23c (23e) and 23d {23f). Under mis arrangement me strands (E) are pressed by me 
auxiliary belts 26a and 26d against the conveyor belts 23c to 23f during transportation 

».„H ^Z'^J^J^ ^ °* *e bete 26a and 26b be Va and Vb. and mat mose Of me belts 26c 

and 2M be Vc and Vd. The belts 23c to 23f and 26a to 26d rotate at the following speeds: 

Vb = Vc 
Va < Vc 

Under mis arrangement me speeds of me elastic strands (E) become different between at the upper 
stege and at me lower stage. That is. me strands (E) pressed between me belts 23c and 26a tend to to 
t^Z^^TTJ^^^"^ '^^"^ me belts 23e and 26b. Those pressed between the belts 
adand 26d tend to be faster than mose pressed between me belts 23f and 26d. By differentiating me 
speeds of me ela^ strands between at me upper and tower stages and also between one side and me 
omer side me decfinmg strands straighten up. that is. mey become perpendicular to me moving direction of 
me sealing sheet 3. To secure the straightening^jp the values of me speeds Va to Vd must be calculated 
fnsm the rotating speed of me rotary anr 27. 

When a single finished elastic strand (E) is supplied from me ami 27. me speeds Va to Vd should be: 

(1) 

(2) 

(3) 



(4) 



(5) 



Va 


= 2N • 


P 


Vd 


= 2N • 


P 


Va 


= Vc 






i + P 




Vd 


=' Vb 






i+P 




Va 


= Vd = 


a 



The equations (1) to (5) are rearranged as follows: 
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Va = Vb = 2N • P = a • S 
^ Vb = Vc = t ^ P (2N • P) 

wherein Va to Vd: the speeds of the auxiliary belts 26a to 26d; 
N: the r.p jn, of the arm 27; 
10 P: pitches; 

I : the distance from the point where the elastic strands start to wind up the belts 23c (23e) up to the point 
where the tape members are nipped; pwinepoim 
a: the gathered width; 

S; the number of cfiapers produced per unit hour. 
75 '"theinustratedernbodiment the strands ©are supplied ii^ ^^-^-^ 
also possible to supply and wind several strands (E) at one time. 



20 



Va = Vd = 2 • n ' N • P = 'a • S 
Vb = Vc = I ^ nP (2 • n • N • P) 



25 In this way the elastic strands (E) are arranged in paraflei with the width of the sealing sheet 3 thereby 
avoiding ugly appearance having declined strands. 

^femng to Rgs. 11 and 12 a modified version of the method according to the present invention will be 
uescnoed: 

For inustration purpose the sealing sheet 3 is depicted as declining. There are provided a pair of 
30 alongside the oppositB edges of the sealing sheet 3. each belt 23 1)^^ 

their middle portions, and rotating the direction of arrow (B). "Hie belts 23 are provided with pins 24 
intended to space one strand from another. The belts are of a type, such as timing belts, which is available 

in the njarket The reference numeral 26 denotes a pair of auxifiary belts arranged alongside the respective 
conveyor, belts 23. Each auxiliary belt 28 is provided with pads 25 spaced at constant intervals, which pads 

3s are intended to fit in between one pin 24 and the next The auxiliary belts rotate in the direction of arrow 
(C). There is provided an arm 27 which rotates around the two conveyor belts 23 by means of a motor (M) 
The arm 27 is provided with a supporting shaft ^ TTie reference numeral 29 denotes a winder which 
rrtates m accondance with the rotation of the arm 27. The elastic strands (E) are supplied from the winder 
29. The arm 27 includes an outlet 31 through which the strands (E) are pulled out The supporting shaft 28 

« IS provided with a device whereby the strands are tightened up. The reference numerals 33 and 34 denote 
a press member lor the strands (E) and a rotary cutter, respectively. 

In operation, the sealing sheet 3. the belts 23. and the auxiliary belts 28 are driven in the respective 
directions (A). (B) and (Q. At the same time the arm 27 is rotated fay the motor (M). The strand (E) is 
suppHed from the winder 29. and placed on the belts 23 at the intervals provided by the pins 24 of the belts 

45 23. In Rgs. 11 and 12 the reference numeral 30 denotes a conical guide member whereby the length of the 
strand (E) to be wound is detennined. In this way the strand (E) is conveyed, and by being pressed by the 
belts 23 and the auxiOary belts 26 it is transferred to the sealing sheet3 while keeping the intervals set by 
the pins 24. 

The sealing sheet 3 is previously coated with an adhesive across the width. The strand (E) held by the 
so two belts 23 and 26 is kept in contact with the adhesive<oated zones on the sealing sheet 3. and then the 

press members 33 are descended to apply pressure to the strand (E). At this stage the rotary cutter 34 cuts 
that end portions of the strand (E) which are free from the pressure. Preferably each press member is 
provided with a sheet of releasable paper or coated with a sificone film so that it is readly released from the 
adheshre surface of the sealing ^eet 3. 
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1. An elasticized fabric unit which comprises: 
20 a pair of tape members spacediy provided: and 

a piurairty of elastic strands jointed to the tape members at their opposite ends 

e^^TeSlT"^ ""^ ^ ^^"'^ ^ . Wherein the oppo^ ends are bonded by an 

4 Tn !lS^?f unit as claimed in claim 1. wherein the opposite ends are bonded by heat 

t). An eiasbctzed fabric unit as claimed in ciaim i whAroin ^ u 

adh^rCryC^n'^™.^"'* e, on. C ». cn.p^ ^ f „ 

I ^ «»iveyors having a plurality of engagement means thereon for elastic strands- 
a rotative arm for winding the strands around the conveyors; and 
means for fixing a prsdetarmined number of strands to tape members. 

the ^eS^ ^ ^ *^ ^ ^irfaces p«,vide 

their fopl^*^ " '^^'^ «^ «^y<« •^"P'^ a plurality of projections en 

a miter" IZ^^ V^'H^ in any of the preceding claims 9 to 11. wherein the rotative arm comprises 
a roller revolving along the orbrt around the peripheries of the conveyors compnses 

^ *" °* *^ P'^"^ 9 to 13. Wherein each tape member 

compnses a pa>r of component members overlaid so as to hold the strands therebeweea 

and :;eT?SSMn r r^i^Jor ^ "^^^ 

oair'S Z!^^ ^ "^'"^ ^ ''^"9 Q ^5. wherein the conveyor comprises a 
par Of independent component conveyors provided upwart and downward so that the^ comS,^ 
conveyors are moved at differentiated speeds component 

a ball'inSS;'^""' """^ ''"^ «»"P-"9: 

S|,e 'SS:"^'^ """"""^"^ ' "'^'"'^ ^ ^ ^"^^ ^ to the 

«^ elastidzed fabric unit being fixed to the base material with the elastic strands being in their stretched 
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ih« *^ " ^'^^ unit is fixed to the base material alow 
the length therecrf at no intervals. 

th« ^JLlf^"^ *^ eleaslicized unit Is fixed to the base material along 

the length thereof at predetennined intervals. ^ 

^intS^'^f^J"^ *e base material is a seaOng sheet and a permeable 

sneet-incorporated m disposable diapers. 5» 

ar^^JT^I''^ ^' '5 "^sely fixed to or» of the 

opposite ends of the base material. 

22. A method of incorporating elastic strands in the gannent the method comprise 
'^■Z^^ °" ^ "^'^ °^ " """^ so as to fom," adhesive zones at 

mcnnng e^e *ands in parallel along the surface of the base material in the moving direction thereof 
wherem the elaste strands are caused to advance at controlled intervals during their mo!ler^ 
fiwng tape members to the opposite ends of the strands in their stretched state- 
SiSS^** ^ ^ ^ " *^ ^ Of the 

cutting the strands at their opposite ends. • 

23. A method of Incorporating elastic strands in the garment the method comprising 

^•g an adhesive on a base material of the gam,ent in conveyance so as to fom, adhesive zones at 
cenain [rttervats^ 

^lT"Jt!!! P^'*' the surface of the base material in the moving, direction thereof 
«^n the elastic strands are caused to advance at comroBed Intervals during tt^^ • 
n»ng tape members to the oppo^ ends of the strands In their stretched state- 
^ tite strands to the base material, wherein the strands are in their stretehed state along the width of the 
oase material; and 

whaein ttie moving speed of the elastic strands is differentiated between its opposite marginal portions 

'^^"^^^l'^.^^ Bnes of the moving elastic strands so that the quicker speed is slowed down 

and the relanled spaed IS speeded up, thereby securing the paallel lines thereof: and 
cuting the strands at their o^Msite ends. 
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FIG. 2 
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FIG. 6 
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